The role of HER2/neu overexpression/amplification in the progression of ductal carcinoma in situ to invasive carcinoma of the breast.
HER2/neu overexpression/amplification is seen more frequently in ductal carcinoma in situ, particularly high-grade ductal carcinoma in situ (50-60%), than in invasive ductal carcinoma of the breast (25-30%). To date, however, the role of HER2/neu in the progression of in situ to invasive disease has not been clarified. Two hundred fifty-one breast tumors were retrieved from the pathology files at Mount Sinai Hospital. These included 91 cases of ductal carcinoma in situ, 136 cases of invasive ductal carcinomas with associated ductal carcinoma in situ, and 24 cases of pure invasive carcinomas. All cases were reviewed and stained with two monoclonal antibodies to HER2/neu (CB11 and TAB250). Immunohistochemical staining was recorded using a semiquantitative scoring system (1). Representative cases were also investigated using fluorescence in situ hybridization. HER2/neu protein overexpression (defined as immunohistochemical staining with score of >or=5) was seen in 34% of cases of pure ductal carcinoma in situ, 17% of invasive carcinomas with associated ductal carcinoma in situ, and 12.5% of pure invasive carcinomas (P =.01). Sixty percent of cases of high-grade ductal carcinoma in situ showed HER2/neu protein overexpression, versus 29% of high-grade invasive carcinomas with associated ductal carcinoma in situ and 22% of high-grade pure invasive ductal carcinomas (P =.02). The concordance between the immunohistochemical staining in the in situ and invasive components of individual tumors was 90%. Thirty-three cases were also evaluated by fluorescence in situ hybridization and showed concordance between the immunohistochemical results and the degree of gene amplification in 91% of cases, whereas 3 of 33 cases showed HER2/neu gene amplification (HER2/CEP17 = 2.3-3.7) by fluorescence in situ hybridization in the absence of positive immunohistochemical staining. One case showed HER2/neu gene amplification in the associated ductal carcinoma in situ (HER2/CEP17 ratio = 6.5), with no evidence of gene amplification in the invasive tumor (HER2/CEP17 ratio = 1.14). Multiple genetic events are required for the development of an invasive phenotype. The findings from this study suggest that the genetic event of HER2/neu gene amplification/protein overexpression may not play a key role in the progression of ductal carcinoma in situ to invasive carcinoma and that other molecular alterations may be more important in the initiation of invasion in ductal carcinoma of the breast.